
llling machine and method for sinking a well 




The invention relates to a drilling machine for a 
drilling rig and to a drilling rig which can be used for 
exploratory drillings and producing wells, especially in 
hydrocarbon deposits. This drilling machine can be used 
both onshore and offshore. The invention further relates 
to a method for sinking such a well. 
^^]pf\$\ ^P^^^^ Modern drilling rigs according to the prior art 
consist of a large number of components, such as a 
drawworks, an iron roughneck, a rig floor, a pipe handling 
system, a pipe rack, a crown block with a traveling block 
□ and a top drive, and a pipe ramp and a catwalk for the 

!~ drilling pipes and various auxiliary devices for handling. 

Such drilling rigs have the disadvantage that they 
consist of a large number of components which, because of 
fft the constant changing of the drilling location of the 

W drilling rigs, entail elaborate and costly logistics and 

large numbers of personnel. In addition, the individual 
■'J components are not coordinated as regards their space 

requirement, so that a relatively large drilling area is 
needed which, however, is frequently not available 
(offshore) or very cost-intensive. 

50J> gS^ D 010 50 -6 — de^cr±bes--a — tie — rod drill thre 

insertion of ground tie rods, such as ...-ar'^''used in the 
civil engineering industry ,to sepurgembankments or pillar 
walls. The tie rod drill^^r^closed has a tracklaying gear 
on which a drill^pj5er part is mounted by means of a live 
ring. Arr.aa^ed on this upper part is a mast, to which a 
S l^-rtg^^i ^ . f nr ^h-^=m^>A^ — e&^whiuh ill turn 
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^ 111 - uiouiiL i fc j t tiounLed - via a piv otT" device mid a i Tggi 
cylinder. This drill mouTi±^corisi-s-bs-^ a supporting frame, 
a H-HJ^l d-Tai^w=^---7rnR two gTi ppRT-.g ^ in which a drilling pipe 

■ea n be r - e - taincd " : ► 

The tie rod drill, like other tie rod drills (e.g. 
EP 0 379 187 Al) is suitable only for the placement of 
ground tie rods in the course of civil engineering work. 
These ground tie wells extend only a few meters deep into 
the ground or rock, and have only short pipe lengths of up 
to a maximum of 6 meters and pipe diameters up to a 
maximum of 176 mm (column 1, lines 62 to 64). For sinking 
exploratory and productive wells, as needed for example in 
the oil and natural gas industry, such tie rod drills are 
completely unsuitable. 

jL/^^f^Axi- -i g ^ object c=if^..ty](^ p-rp^.q^nt _W\ 

propose a drilling machine for exploratory and 
wells, a drilling rig and a method_jad3^^?et55r''d^ cost 
savings can be achi.g32^d^ — taTTEH regard to logistical and 
personnel^cesTs^! The object of the invention is achieved. 
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to the invention, by claims 1, 16, 21, 2 5 and 
^26. Further advantageous embodiments of the invention are 
"T ndi u ar ed in the depe lidenL-^e j^^^flfte-. - - 

The drilling machine for exploratory and 
productive wells according to the invention comprises a 
base, on or in which, by means of a guide, a top drive 
displaceable relative to the longitudinal axis of the base 
and a multifunctional gripper, which is movable 
perpendicularly relative to the base and both guides and 
grips the drilling pipe, are arranged, the base itself 
being rigid and preferably pivotably and/or rotatably 
mounted. An intermediate piece or a live ring is 
connected to the base, the intermediate piece or live ring 
being arranged directly at the foot of the base. 

The advantages achieved by means of the invention 
reside especially in the fact that a drilling machine is 
provided which is unusually economical of space and can 
handle the pipe automatically. Advantageously, the 
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live ring connected to the base, or the intermediate 
piece, absorbs the forces acting on the base. 

The top drive comprises the actual drive, in order 
to rotate the pipe, and a handling device which connects 
the pipe to the drive shaft of the actual drive. This 
handling device is located below the actual top drive. 
Optionally, a screwing and securing device is arranged on 
the top drive . 

In addition, an elevator is arranged below the top 
drive and the handling unit and serves to lift the pipe 
from the vertical position. 

The top drive is arranged on the receiving frame 
which is connected to the draww^ks., — #e-r— eicample by means 
of a cable, which can also h^^^maiXdply rovey/rhe receiving 
frame is moved, for example by means of guide rollers in a 
linear guide, parallel to the longitudinal axis of the 
base. The linear guide may be connected to the base both 
externally and internally. 

The top drive is designed to be displaceable with 
the receiving frame in the linear guide. The receiving 
frame for the top guide may be arranged in or on the base. 
The guide may, for example, be 
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secured by a sliding rail and sliders and by racks and 
pinions or guide rollers and guide rails. Possible linear 
drives include, in addition to rack drives, spindle 
drives, hydraulic drives and a plurality of chain hoists. 
However, other linear drives resulting from technological 
progress could also be installed. Another possibility is a 
cable hoist or a block and tackle combination with a 
drawworks, a traveling block, a dead cable anchor, a 
reverse cable drum and a crown block (bearing) . 

Preferably, the base is formed in a box structure, 
for example, if it is pivotable, in a type of rocker. The 
foot of the base can be mounted on, in, or below the rig 
floor. Another possibility is for the base, including the 
foot, to be installed on a supporting vehicle, such as, 
for example, a mobile workover rig. 

The ground, in other words the surface of the 
terrain, may also be used as a rig floor. In a particular 
embodiment of the invention, the rig floor of the drilling 
machine is connected to a subframe, which may consist of 
subframe boxes and/or subframe supports or other standard 
solutions (slingshot, etc.). 

In a particularly advantageous development of the 
invention, the live ring of the drilling machine according 
to the invention has a through guide through which a cable 
is guided which connects the top drive via a crown block 
to the drawworks. Preferably, the through guide is 
arranged at the center of the intermediate piece or live 
ring, in order to ensure optimum cable guidance during the 
operation of the drilling machine. 

A further embodiment envisages that an iron 
roughneck is arranged in the lower region of the base, 
just above the rig floor, and is used for securing and 
breaking . 
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The iron roughneck may be arranged pivot ably 
and/or movably on the base. An alternative possibility 
is for the iron roughneck to be arranged movably or 
pivotably on the rig floor. 

Advantageously, a retaining apparatus is fixed 
below or on the rig floor, for example in order to 
catch the drilling pipe or the casings. 

The drilling machine may also be displaceable 
in a further embodiment. By displacement from the well 
center, the well head can be made accessible, so as to 
facilitate in particular the installation and removal 
of heavy preventers. The possibility also exists of 
moving the vertically standing drilling machine out of 
the region of the well and steering it, for example, 
into the region of pipe racks in order to pick up 
pipes. In addition, advantageously, the drilling 
machine can be adjusted relative to the center line. 
Furthermore, pipes can be taken from a plurality of 
pipe racks arranged side by side and, for example, 
positioned vertically. Moreover, this advantageous 
embodiment creates the possibility of moving the 
drilling machine from well to well among cluster wells, 
for example offshore. 

The bases are freestanding, which means that no 
additional steel structure has to be fixed on the rig 
floor in order to stabilize the bases. However, the 
possibility does also exist of installing a steel 
structure, for example on the rig floor, as a result of 
which a lightweight construction of the base is 
permitted, since such an additional structure would 
increase rigidity and achieve high flexural strength. 
The principal forces can be passed into such a steel 
structure . 

In such a case, a holding apparatus, preferably 
a locking unit, would be arranged in the upper region 
of this additional steel structure 
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and would hold both a pivotable and a rotatable base in 
a defined position. This locking device can be in the 
form of a hollow cylinder, to which a flushing hose is 
connected and on which a valve is arranged in order to 
ensure the flushing feed. The flushing is fed to the 
flushing hose via an ascending pipe arranged on or in 
the base or on the additional steel structure . 
Especially if the base is pivoted, it is advantageous 
to incorporate the flushing feed into the locking 
device, so that flushing is available virtually 
automatically and without a further working step. 

As a result of the linear movement of the top 
drive, flexible lines must be provided for flushing, 
energy and the control of the ascending line to the top 
drive. This can be ensured, for example, by a drum 
arranged in the upper region of the base which, during 
a downward movement, unrolls the flushing hose and, 
during an upward movement, winds it up again so that 
the risk of breakage or other damage during 
installation and removal of pipes is avoided. 

In a preferred embodiment, the top drive is 
arranged to be rotatable about a parallel axis of the 
base. As a result, only part of the drilling machine 
and hence a reduced load needs to be moved in order to 
receive a pipe. In addition, the live ring can be 
dispensed with. For example, the top drive is 
articulated by means of a hinge on a long side of the 
receiving frame and locked in the unrotated position, 
as for example during the drilling operation. The 
locking is released at the start of the rotating 
operation. The rotational movement is preferably 
performed by means of a hydraulic cylinder or by one or 
more stepping motors. 

A further embodiment envisages arranging a 
freely suspended flushing hose on the freestanding base 
or on the additional steel structure. 
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In order to erect the supporting structure from 
the horizontal into the vertical position, a lifting 
apparatus is provided which comprises one or more 
hydraulic or pneumatic cylinders. Instead of a 
cylinder, a winch may also be used. This makes drilling 
possible at an angle of from 5 to 90 degrees to the 
surface of the terrain. Erection can also be performed 
in sections, with the aid of a crane, if no cylinder or 
winch is installed. 

A particularly advantageous embodiment 
envisages that a winch is arranged in the lower region 
of the base, its cable being secured via a return 
roller to the receiving frame on which the top drive is 
located. Above the winch is the fixed roller of the 
cable hoist. This winch is driven by means of a drive 
unit, preferably comprising an electric motor with 
downstream transmission. Further drives, for example a 
hydraulic drive, are possible. As a result of this 
arrangement, the movement of the receiving frame and 
hence of the top drive in or on the base is possible, 
especially if little or no load has to be moved. As a 
result of this arrangement, the top drive can be drawn 
downward, in other words a compressive force toward the 
ground is generated. 

This has the advantage that workover tasks, 
drilling operations and snubbing operations (e.g. pipe 
installation) can be carried out or initial pressure 
exerted at the start of drilling. 

A preferred embodiment of the invention 
envisages that means for pivoting the base are arranged 
on the rig floor of the drilling machine, these means 
preferably comprising a pivot bearing with a bolt and a 
connecting member to the base, together with a lifting 
apparatus, if installation is not to make use of a 
crane . 

Suitable alternative apparatuses for erecting 
the base include, in particular, pneumatically or 
hydraulically operated lifting apparatuses or winches. 
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A drilling machine of this design is able to 
sink wells at different angles or, especially with 
smaller drilling machines, to receive the pipe 
independently and actively without the need for any 
special pipe handling device. 

A further advantageous development of the 
invention envisages that an independent handling device 
is arranged adjacent to and/or below the rig floor or 
adjacent to the base, and preferably comprises a truck 
which is arranged to be movable on rails. Arranged on 
the truck is a boom unit which is advantageously 
mounted to be rotatable and/or pivotable by means of a 
pivot device in a vertical plane and comprises a pipe 
receiving unit and/or at least one holding unit, 
preferably a a^^^bpj^r . 

^ '^^^^'''p^=*'=^'^T^"^"'^ -t'h c . p.i^ e===baQdl4a£ 

device / (lacuna) , / the drilling machine can^^^^De 

in a ^^^pid and 



e in 
(lacuna) , 

automat iSsai:ly__..,,.siipp lied with pipe 




reliable manner, especially sinc^e^^^^^^^he^^^pipe handling 
device is able to take pipes f^.om various pipe racks, 
especially pipe boxes, and^reed them to the drilling 
machine. Such an-^^^^^'^'e^odiment is very particularly 
advantageo^u-s^in conjunction with a drilling rig which 
comprises at least two drilling machines, in which case 

jfM5a=ng=d'ev-iee^^^^ 
cSu^"^^ "^^"^^ — LexL^^^Uiu^ lu llowij piovide.^ g-r^-t ailo ■ o f 

of the invention, as illustrated in 




The drawworks is installed in one of the 
subframe boxes. The reserve cable drum can also be 
accommodated in one of these boxes. The crown block is 
fixed in the upper region of the base. 

The cable is passed through the intermediate 
piece of the base in order not to interfere with the 
possible subsequent rotatability of the base and 
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to avoid damage to the cable if a live ring is 
retrofitted. Above the drawworks is a trolley which 
assists the introduction of the cable through the 
intermediate piece into the fulcrum of the base. By- 
means of this arrangement, the cable is only slightly 
twisted and not exposed to additional stresses if a 
live ring is subsequently installed, for example in 
conjunction with a second drilling machine. A further 
advantage of this design is the extremely low center of 
gravity of such a drilling machine. 

^L^^^fy 5 " furthe r — e mbodiment envioag - e s — rrrsuaiiing^^^^' 

small winch in the lower region of the base i.Hr'^rder 
also to pull down the receiving frame of th:e top drive, 
especially if the installation of^.^-a drawworks as a 
linear drive is intended, as is^^^a^so shown in figure 1. 
The cable of this small j^d^ich is fixed to the lower 
part of the receiving^rame or guided downward over a 
return roller ^JiTxed on the receiving frame, and 
secured. By-^'^eans of this winch, workover tasks, 
drill ipg^"'^ operations and also snubbing operations (or 
^^^j^p:^^-iTTStallacion) can be perrormed--mei^©---siQ[^ilY_^_^^ 

A further embodiment envisages that a pipe rack 
is arranged adjacent to the drilling machine, and is 
arranged vertically for the rotatable version and 
horizontally for the pivotable version. 

In the case of the vertical version, for 
example, the pipe racks stand to the right and left of 
and adjacent to a rail -borne pipe handling system. The 
pipe handling system takes the pipe from the vertical 
pipe racks and conveys it to a defined and fixed 
collection position. 

A further possibility envisages that the iron 
roughneck is displaceable perpendicularly to the base 
and/or can be run into the base. The advantage of such 
a design resides in the fact that the downhole 
equipment can be introduced into the well without 
problems . 
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^^^jjlJ^Y^^ AJrSo claimed Ts a drilling rig, whic5h^^s 
characterized in that two or more drilling macttities are 
arranged to be alternately movable or^^'fotatable or 
pivotable over the well center, Th^^^-a^antage of such a 
design resides in the fact^^-feWat one drilling machine 
performs the actual dr^Jr-iTing operation and the other is 
supplied with pipe^A/ork for that operation. As a result 
of this ^^t^ie drilling time is reduced and 
cost^ e^^'fectiveness optimized . 

Preferably, the drilling rigs are arranged 
substantially in exact symmetry relative to the center 
of the well. 

Since a drilling machine which is loading a 
pipe is not located over the well center, the other 
drilling machine can connect the previously loaded pipe 
to the pipe drain in the well and continue sinking the 
well. This creates the possibility of sinking the well 
virtually continuously. A further advantage lies in the 
fact that the drilling rig can be operated with a 
minimum of drilling personnel, as it performs these 
operations almost completely automatically, especially 
in the handling of the pipes, etc. 

Particularly when a steel structure is used, 
the two bases or drilling machines can advantageously 
be connected, preferably by means of a cable, a chain 
or a kinematic chain, in order to minimize the energy 
necessary in the pivotable version of the bases. The 
connection of the two supporting units is ensured via a 
return point, for example a roller, which is arranged 
in the upper region of the steel structure. With such 
an arrangement, the energy of the distributing 
supporting unit can be utilized to erect the other 
supporting unit. In such an embodiment, preferably, a 
damping device is installed on the upper steel 
structure in order to avoid possible resonance 
vibrations which may be passed into the drilling rig. 
Such a damping unit could, for example, comprise a 
spring or a hydraulic cylinder with choke. 
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The method according to the invention is 
characterized in that, in the pivotable version, the 
base is available in the horizontal position to receive 
the pipes. 

/''^^ — top drive is m che upper po5±fe-i^iLn.._aL nd the 
multifunctional gripper at the same height as tji 
pipes, for example, lie on the stands. The i^i^ is 
rolled over the base. Then, in the lyinopcTsition, the 
pipe is gripped by the multif unction^Jr^ripper and thus 
locked. Subsequently, by means of^he top drive and the 
handling device, which is a^^r^riged below the top drive, 
the upper connection/^o the pipe is produced. 
Subsequently, the bd^e is raised into the vertical 
position by meairs of the lifting apparatus and the 
lower connep,te-ion between the pipe on the base and the 
pipe .lop^ted in the well is made. Optionally, when this 
pos^taon is reached, the base can be locked on a steel 



As already mentioned, the possibility exists of 
the base being freestanding, in which case locking or 
the retention of the base takes place in the region of 
the fulcrum or pivot point. 
^Oj^j-jj^^ 'TT'TF^ ponn p pti on bntw no n t.np Hri^ r R Rhaf t _ and pip e 
is produced, in particular, when pipes are ^^^^'^''Sown 
during drilling. During pipe installatjj^fTand removal 
operations, the pipe can also be^'lnerely suspended in 
the elevator which is^--a:franged below the top drive, 
since the thre^a^d-^^f the pipe is particularly protected 
from dapaa:^ and the operations can be performed more 

The lower pipe connection is ensured by the 
iron roughneck, standing on the rig floor or integrated 
on the base, which, to this end, either moves out from 
the base beyond the well center or is pivoted over the 
well center by means of a hinge. A further embodiment 
envisages that the iron roughneck is arranged 
conventionally in a displaceable manner on 
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the rig floor. Similarly, after the screw connection 
between the pipe in the well and that in the drilling 
machine is complete, the multifunctional gripper is 
released and run into the base. 

The iron roughneck is then maneuvered out of 
the area, the holding apparatus is released and the 
drilling operation continues. To this end, the top 
drive is lowered in the guide of the base. 

As a result of the use of two pivotable 
drilling machines, the advantageous possibility exists 
of a drilling machine located in the horizontal 
position picking up the pipe, while the other drilling 
machine drills. As soon as the vertically standing 
drilling machine has completed the drilling operation, 
and the top drive has thus arrived in the lower 
position, the horizontally lying drilling machine can 
be raised into the vertical position by means of the 
lifting apparatus. When this occurs, the top drive, in 
the case of the distributing drilling machine, is moved 
back into the upper position during this movement. 
ijJb^l 1/ ^ turuher — advaftfe-ageous embQdimenfe---af"^^Elie^metlT^ 
according to the invention is possible by^jne-anrs^'of a 
rigid base, as illustrated fo^^exampXein figure 4. The 
pipe is removed frsy^er'^''€he pipe rack by means of the 
rail -borne m^p^^'"'^ handling system and moved toward the 
rig flpj©!^ The top drive is located in the upper 

The pipe handling device inclines the pipe 
toward the base, and the top drive and the elevator, 
and also the handling system, are lowered to a level at 
which the elevator can encompass the pipe. When this 
level is reached, the elevator encompasses the pipe. 
Simultaneously, the multifunctional gripper moves out 
from the base and encompasses the pipe, so that the 
latter is fixed in its position but can be displaced in 
the vertical direction. 
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Subsequently, the pipe, suspended in the 
elevator, is raised by the linear drive, the 
multifunctional gripper guiding and controlling the 
pipe in the lower region and running it into the base 
in accordance with the travel covered in the linear 
guide . As soon as the top drive has arrived in the 
upper position, the upper connection between drive 
shaft and pipe is brought about with the aid of the 
handling device or by a screwing and securing device. 
Subsequently, the pipe is lowered and the connection to 
the pipe located in the well is brought about by means 
of the iron roughneck. The multifunctional gripper is 
then run in, the holding apparatus is released and the 
drilling operation is continued. Alternatively, the 
pipe, suspended in the elevator, can initially be 
screwed to the pipe located in the well and only 
subsequently connected to the top drive by means of the 
handling device or a screwing and securing device 
located on the top drive. 

Another method step envisages that the pipe is 
conveyed by means of the rail -borne pipe handling 
device to the defined collection point. The base 
rotates about its own longitudinal axis with the aid of 
the built-in live ring and stops precisely above the 
collection point. At this time, the top drive is 
located in the upper position of the base. 
Alternatively, in a rigid drilling machine, it is 
possible for only the top drive to be pivoted or 
rotated from the receiving frame to a defined 
collection point. 

The top drive, and hence also the handling 
device and the elevator, are now lowered. The elevator 
is pivoted outwards during lowering. As soon as the 
elevator can encompass the pipe, the latter is pivoted 
in and encompasses the pipe. 

The multifunctional gripper is run out from the 
base and likewise encompasses the pipe. This serves to 
retain the pipe at two points and avoid shaking in the 
event of further handling. 
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Subsequently, the pipe is raised parallel to the linear 
guide by means of the upward-moving elevator until the 
top drive has reached the upper position. The base is 
then pivoted over the well center. 

The upper connection between drive shaft and 
pipe by means of a screwing and securing device or with 
the aid of the handling device can take place during 
this lifting and rotational movement in order to 
optimize overall times. 

Subsequently, the lower connection is made with 
the aid of the iron roughneck and the iron roughneck is 
subsequently maneuvered once again out of the region of 
the well center. 

The multifunctional gripper is run into the 
base, the holding apparatus is released and the 
drilling operation is continued. 

If two or more drilling machines are used, one 
drilling machine can receive a new pipe and the others 
drill, so that almost continuous drilling is 
guaranteed. Steps are taken here by means of 
appropriate control to prevent the rotating drilling 
machines from colliding. When pipes are being installed 
and removed (round trips) , screwing to the drive shaft 
of the top drive is normally not necessary. 

Instead of pipes, individual drilling train 
sections, casings, pipe strings, tubing or pipe-like 
articles may be used. 





ifjxamples of embodiment of tire — -£j ^id versio n 
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Figure 1 /shows the lateral view of 
Figure 2/ y^ows the front view of a base, 
Figure 3r shows the plan view of the upper parj 

rotatable base, 
Figure Ji sfiows the lateral view of a ciparlling machine 

^ /^'^^^ ^ base (rigid) 
Figure s/ shows the front view of^ drilling rig. 
Figure 6 shows the plan vijsfw of a rigid drilling 
Machine , 

shows a rail-^rne pipe handling device (for 
horizontal yor vertical racks). 



Figure 



'V 



Figurje S^^shows a/frontal view of a drilling rig, 
FiguQse 9 sj^iows/uhe plan view of a drilling rig with 

:wc/drilling machines, and 
Figure* IC^y^ows a lateral view with two drilling 
machines with live rings . 



, 8 , 9 and 10, the 



receiving frame 4 with top drive 2 and handlir^ig'^evice 
5 or the pipe handling device 2 3^ar€''''''^shown in two 
different positions, one oos-rtion in each case being 
shown in broken lijoe-s'TJln the broken-line illustration 
of the reGe-dr^fihg frame and the top drive, the return 
r oj^err i i ,^,j:^--aot shown . 
<^LJ^*]fVin^ ^^Tigure 1 shows the lateraljv iew of thp h a^sSIl^^^y^^ 
witn the top drive_^2^.---t4Te iTnear guide 3 attached to 
the base,...--t^n:e''''''^eceiving frame 4 for the top drive, the 



^__handling device below the top drive 5 ana~tlTe— eievator 
'6 
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for - pipe — acc e ptance .. — Below — tiie — to p^drive is opti onally 
arranged a screwing and securing device, in order^-feer 
screw a pipe fed in by means of tli^^^ha^Kijrrng device 
fixedly to the shaf ■tof.-febe — toparive, or, for example 
during the r^rnevalof the pipe, to break the connection 
again het^Jeen top drive and pipe. Struts 42 of the base 
n^-'^re indicated, these improving the statics of the 
* ^ase , ' 

Also shown in the drawing is the crown block 7, 
which is integrated in the upper region of the base. 
The cable 13 is guided through the live ring 9 by means 
of- the through guide 8, in order that the position of 
the cable should not change during the rotational 
movement . 

The live ring 9 is mounted below the base 1 and 
is fi'xedly connected to the rig floor. 

In order to perform snubbing operations, 
including for example the installation of pipes, a 
winch 10 is installed in the lower region of the base 
1. The cable (not shown) of this winch is, in this 
case, passed over a return roller 11 in order to 
utilize the cable hoist effect. 

The multifunctional gripper 12 is shown in the 
drawing as a further structural group, this gripping 
and guiding the pipe and being horizontally 
displaceable . 

In order to enable the flushing feed, the 
flushing hose 15 is indicated and, in this example, 
hangs partly free. 

Arranged on the live ring is a connecting 
member 105 on which a rig[id retaining member, in this 
case a strut 103, is attached by means of pillow blocks 
104 and bolts. The other end of the strut 103 is 
fixedly connected to one side of the base 1. A further 
connecting member 110 contains a further pillow block 
104 and provides a connection to the base 1 by means of 
a bolt. As* a result, the entire base can be held 
vertically. Other connecting members whereby the base 1 
can be held are of course conceivable. 
^oL^t^ Figrrre— 2 — shows the frontal view ul — bh 

with the__jLQp — - drive — 2-, the — receiving — frame 4, 

.inc 



-jyp — - drive — ±-, the — receiving " 

device 5 and the elevator 6 . 



the 
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The crown block 7 is additionally indicated 
here. At the center of the base 1 can be seen the cable 
13, which is passed by the through guide 8 through the 
live ring 9 in the lower region. 

The flushing hose (shown in figure 1 but not 
here) is connected to the pipe connection 16 in order 
to pass the flushing into the top drive. 

For snubbing or pipe installation, the winch 10 
is mounted in the lower part of the base 1 and is 
driven, for example, by an electric motor with 
downstream transmission (drive unit 14) . 

^o|>)^^^^J?5^ — ^ — s h ows — tiie — pi:€crr-^^Vtew_^. .a — gQtrat:am"e- 
base 1 with the lin^ax---g^±^ Tnwhich the receiving 
frame 4 i^...--.gtrir3ed by means of guide rollers with the 
toj^::^d^ ?Src 2 mounted th e reon -;-—-^ 

The quarter-circular broken line represents the 
pivot line 3 0 for this arrangement as far as a 
fictitious collection point 28. The drive shaft 45 is 
only indicated, as is the lining 43 of the top drive. 
^U>+V20^ Ei.gugeg4-3 &ho^^ lat eral vi ew ot the drilling 

-In this version of a non-rotatable drilling 
machine, the live ring is not needed. However, in order 
to enable rigging to take place in a simple manner, an 
intermediate piece 27 replacing the live ring is used, 
preferably having the same dimensions and connecting 
measures as the actual live ring, and similarly 
containing the through guide 8 . 

To this end, the rig floor 21, which serves to 
receive the intermediate piece 27 and also the subframe 
boxes 19 and the support 22, which serves to support 
the rig floor, are drawn in. 

In addition, the drawworks 17, which can be 
installed in either the upper or the lower subframe 
box, is shown. 

The cable 13 is always forcibly guided over the 
Lebus groove of the drawworks drum with the aid of the 
trolley 18. 

The feeding in and collection of pipes takes 
place by means of the preferably rail -borne pipe 
handling device 23, which 
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can be moved on the rails 24 and transports and adjusts 
the pipe 25. 

Also shown are the transverse struts 42, which 
improve the statics of the box structure of the base 1. 
A closed box structure may also be used instead of this 
lattice structure . 

"-^he pipe rg^^^^^emDved^^'fxoTn^a--^ (not 
shown) by means of the pipe handling dej^arce 2 3 and 
passed via the rails 24 to the drillipq machine. The 
pipe 25 is fed- -by^ means of a grip^Br 125 to the pipe 
receiving unit 122 Juntil itjsan be encompassed by the 
elevator 6, which" mov^es^downward into the appropriate 
position. The pip.es=^farrp 126 is optionally provided to 
secure the Lovi^r' part of the pipe. A pivot device by 



which the^boom 124 can be moved into a vertical plane 
is designated 123 . TfiTe^blow-aut^ preventer (BOP) stack, 
^^^^^^^_the:==wei=l=l=3=0=^^ 

^l|7./|7^ '^-i-y^J^^ 5 sh ot/^s-— t^-^fo ^^ u£ Lir e— d^^irUJ ja^ 

rig with the baseJ^__.cjo^:-^e^x5?5naT^ figure 2, the live 

ring 9,-J^a:VlLng been replaced by an intermediate piece 



This view shows, by way of example, the iron 
roughneck 20, which has been mounted in this form on 
the rig floor 21. Also shown is the top drive 2 with 
the handling device 5 lying below it. 

The cable 13 is always forcibly guided over the 
Lebus groove of the drawworks 17 by means of the 
trolley 18, so that the cable 13 is reliably passed 
from this device through the through guide 8 to the 
crown block 7 . 

The base 1 is connected by the intermediate 
piece 27 to the rig floor 21. A driller's cabin 127 
arranged on the rig floor 21 is also indicated therein. 

shows ETie plan vrei 



drilling machineon_ihe--3?ig--f±0^ In the plan view, 
\'y\^ — t^rF'gr^T^_ arrangement of the iron roughneck 
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from the 
-borne 
■g^on the rails 24, 



laJDle. The pipes 
vertically standing pipe boxes 26 by the 
pipe handling system 23, whic 
and' passed to tli^...ji^^ddrlTng machine. Any desired storage 
capaci^y>--'&an be achieved by this arrangement of the 
ieai-Tytpe boxes 26. 




Piy Qie — 7 snows the rail -borne pipe handling 
device 23. The possibility exists of stpaf±ng''''The pipe 
25 in vertically__si.aradiH^ — or Horizontally lying (not 
showF rir^ipG b oj^e-s— 2-£.— an d removing th^m th prpfr om ^ 

The pipes 2 5 are guided or fixed during 
transport, or during loading or unloading from the pipe 
boxes, by fingers or transport mountings 128. In this 
example of embodiment, the individual pipes 2 5 are 
removed from the boxes 2 6 by means of the pipe handling 
device 23. The pipe receiving unit 122, with two 
grippers 12 5 in this example, which can pivot in a 
vertical plane as a result of the pivot apparatus 123, 
is guided to the pipe 25 and the pipe 25 is gripped. 
Thereafter, the boom 124 is pivoted back. In this 
example, the truck 121 is moved on the rails 24 toward 
the drilling rig (not shown) . In addition, a rotating 
apparatus 12 0 is provided whereby the boom 124 with the 
pipe receiving unit 122 can be rotated on the truck 
121, for example in order to reach a particular 
collection point 28. Not illustrated is the possibility 
of designing the pipe receiving unit 122 to be 
displaceable, so that short lifting movements are 
possible in order to make it easier to remove the pipe 
2 5 from the transport mounting. 
^^i>J^^4^ ^^^"^T^^ ^ nhow . s tbp fro ntal view of the j rjJJJ^ng^ 
rig in section, with two bases 1 and the assoc^.a-fe-ed' 
components, as shown in figure 2 fOn^ — ei^fTie bases not 
being shown as a result,...-©f'-''THe This drilling 

rig is equipped^^..---itrthis embodiment, with one live ring 
9 in eaph-'case, below the base 1, in order to pivot the 
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In addition, the rail -borne pipe handling 
system 23 with the rails 24 is shown, this transporting 
the pipes to the respective collection points. 

<S^^^^^ -Figuxie 9 ahow^^ — pj^ gn view ^g f- the di;^ ^#jfnq 

rig accojidiftg^ Eo the invention with two drilling 




In this view, one drilling machine 40 is 
pivoted inward over the well center 130 and is just 
ending the drilling process and the other drilling 
machine 41 is pivoted outward and stands ready, with 
pipe 25 loaded, to pivot over the well center 130. The 
iron roughneck 20 is arranged centrally, in order 
advantageously to break or make up the connections. 

Similarly, the rail -borne pipe handling device 
23 with the rails 24 is shown, as are the pipe boxes 
26 . 

The pipes 25 are transported to the collection 
points 2 8 and taken over by the handling device 5 (not 
shown) with the elevator 6 (not shown) lying below it. 

^(J^ ^j^^l^^pry Qi e — ±"6 — shows — feiie — lateral — ^^i.^w wi thth^^^^tw 
drilling machines 40, 41 according to fi^U^::^©-^^-^^ 
outward, 41) and figure 2 ^Jp^iA^oteH inward, 4 0) , which 
are fixed on the i-wq JM-y^^-ingc! q ori i-^p rig floor 21^.^ 

^Cj^^-^i^^ Thia — docign — ©f — fcfee — H-r-iii-img rig pr^ ssesses t wo 



drawworks 17 and also two ^c^iiles — 3r3-; — figure 10 showing 
only the draJwweTKs^l? and the cable 13 of the drilling 
jna&a ±ne 4 0 . \ 

In this example of embodiment, the drilling 
machine 40 is shown diagramatically as being optionally 
pivotable from the vertical into the horizontal 
position, 107 designating the lifting apparatus, 108 
the pivot bearing and 109 the connecting member. 

As a result of the doubling of the drilling 
machines, the possibility now exists of drilling with 
one machine and reloading the pipe with the other 
machine. As a result, the well can be sunk more 
quickly. 
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gripper 

Driv€ 
Plus 
Pip 
Dra 

Sub5tame/bo; 
Irqh r^ghneck 
Rij^ floor 
sApport 

^ipe handling device 
Rails 
Pipe 

Pipe boxes 
Intermediate piece 
Collection point 
Pivot line 
Drilling machine 
Further drilling machine 
Struts of the base 1 
Lining of the top drive 2 
Guide rollers in the linear guide 3 
Drive shaft of the top drive 2 
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Fixed roller of the / cable hoist, which is 
connected via a cable ^nd the return roller 11 to 
the winch 10 

102 Pipe connector 

103 Rigid retaining membfer 

104 Pillow block with bolt 

105 Connecting member /between retaining member 103 and 
live ring 9 or intermediate piece 27 

107 Lifting apparatus 

108 Pivot bearing jwith bolt 

109 Connecting member between lifting apparatus 107 
and live ring 9 or intermediate piece 2 7 

110 Connecting /member between base 1 and live ring 9 
or int^mediate piece 27 

12 0 Rot^ ingi apparatus 

121 Trt/ck the pipe handling device 2 3 

122 Pi^e 5i!^df(fceiving unit 

123 PiVo,t y&])paratus 

124 Boo)^of the pipe handling device 23 

125 GrApper of the pipe receiving unit 122 
12 6 Pyipe ramp 

127 priller's cab 

12 8 /Fingers or transport mountings 
129/ BOP (blow-out preventer) stack 
130/ Well 



